® 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 525 247 A1 



EUROPEAN PATENT APPLICATION 



© Application number: 91112981.5 
@ Date of filing: 01.08.91 



© intciAE2lB 3/02, E21B 19/16, 
E21B 19/07 



© Date of publication of application: 


@ Applicant: W-N APACHE CORPORATION 


03.02.93 Bulletin 93/05 


1520 Iowa Park Road 




Wichita Falls, Texas 76304(US) 


® Designated Contracting States: 


@ Inventor: Willis, Clyde A. 


AT BE CH DE DK ES FR GB GR IT LI LU NL SE 




1520 Iowa Park Road 




Wichita Falls, Texas 76304(US) 




0 Representative: Patentanwalte Grunecker, 




Kinkeldey, Stockmair & Partner 




Maximilianstrasse 58 




W-8000 MUnchen 22(DE) 



@ Apparatus for gripping a down hole tubular for rotation. 



in 
in 



a. 

LU 



© An apparatus for gripping a down hole tubular 
for rotation in a drilling machine includes a support 
member (32) adapted for connection to the quill of 
the drilling machine. The support member supports 
three or more guides (44) which converge toward 
one another in a selected direction. A clamping dog 
or engaging member (50) is mounted to slide in 
each of the guides to move into engagement with a 
down hole tubular (T) when positioned toward a first 
end of the guide and out of engagement with the 
down hole tubular when positioned toward a second 
end of the guide. A linkage (56,58) interconnects the 
engaging members, and includes an actuating mem- 
ber (62) exposed at an upper portion of the support 
member. This actuating member moves vertically 
along an axis between open and closed positions, 
which causes the engaging members to release or 
engage the tubular. The actuating member itself 
bears against an additional element (24) on the top 
head drive assembly of the drilling machine which 
can be moved vertically to cause the clamping dogs 
to engage or release the tubular. 
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BACKGROUND OF THE INVENTION 

This invention relates to an improved apparatus 
for gripping a down hole tubular for rotation that it 
is suitable for use in a drilling machine, such as an 
oil well drilling machine, and that operates simply 
and reliably, with a minimum of parts. 

It has been recognized for some time that 
there is a need for tools to engage down hole 
tubulars such as drill pipes and casings in a high 
speed manner for rotation in a drilling machine. 
Depending upon the size of the down hole tubular 
the apparatus can be designed either to fit around 
the upper end of the tubular as described in U.S. 
Patent Application Serial No. 07/107,286, assigned 
to the assignee of the present invention. Alter- 
nately, the engaging apparatus can be designed to 
fit into the upper end of the down hole tubular and 
to grip the tubular from within, as described in U.S. 
Patent 4,762,187, also assigned to the assignee of 
the present invention. 

Both of these devices utilize friction brakes to 
move the clamping jaws into and out of engage- 
ment with the down hole tubular. Though this ap- 
proach has been found effective and reliable, it is 
not without disadvantages. In particular, the braking 
mechanisms result in relatively complex linkages 
with a relatively large number of parts. There can 
be a concern among some users that parts may 
become disengaged from the mechanism and fall 
into the borehole, thereby creating significant prob- 
lems. Also, in some applications the device itself 
moves axially with respect to the remaining por- 
tions of the drilling machine. Such axial movement 
may complicate the braking mechanism used to 
engage and disengage the clamping elements from 
the down hole tubular. 

The present invention is directed to improved 
devices for engaging a down hole tubular for rota- 
tion, which to a large extent overcome the dis- 
advantages discussed above by completely elimi- 
nating the need for a friction brake system. 

SUMMARY OF THE INVENTION 

According to this invention, an apparatus is 
provided for engaging a down hole tubular for 
rotation in a drilling machine of the type comprising 
a rotatable quill, means for rotating the quill, means 
for vertically positioning the quill, and means for 
vertically moving an additional element beneath the 
rotating means with respect to the quill. The tubular 
engaging apparatus of this invention comprises a 
support member adapted for connection to the 
quill. A plurality of guides are mounted on the 
support member around an axis defined by the 
support member, and these guides are disposed at 
an angle with respect to the axis. A plurality of 



engaging members are each mounted to move in a 
respective one of the guides to move into engage- 
ment with a down hole tubular when positioned 
toward a first end of the respective guide and to 

5 move out of engagement with a down hole tubular 
when positioned toward a second end of the re- 
spective guide. The engaging members are adapt- 
ed to transmit torque from the guides to the en- 
gaged down hole tubular. A linkage is coupled to 

w the engaging members and comprises an actuating 
member exposed at an upper portion of the sup- 
port member and adapted for movement along the 
axis between a closed position, in which the link- 
age urges the engaging members toward the first 

75 ends of the guides, and an open position, in which 
the linkage urges the engaging members toward 
the second ends of the guides. This actuating 
member is adapted to bear against the additional 
element of the drilling machine, such that vertical 

20 movement of the additional element with respect to 
the quill moves the actuating member along the 
axis and therefore the engaging elements along the 
guides. 

As pointed out below, the tubular engaging 
25 apparatus of this invention can be configured to 
engage the upper end of the tubular at either the 
internal or external surface of the tubular. Further- 
more, the apparatus of this invention provides an 
extremely simple, reliable and rugged system 
30 which minimizes the number of parts and therefore 
the possibility that parts may become disengaged. 

The invention itself, together with further ob- 
jects and attendant advantages, will best be under- 
stood by reference to the following detailed de- 
as scription, taken in conjunction with the accompany- 
ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 FIG.1 is an elevational view of a portion of an 

earth drilling machine to which is mounted a first 
preferred embodiment of the tubular engaging ap- 
paratus of this invention. 

FIG.2 is a longitudinal sectional view of the 
45 embodiment of FIG.1. 

FIG.2a is a cross-sectional view taken along 
line 2a-2a of FIG.2. 

FIG.2b is a perspective view of one of the 
engaging members included in the embodiment of 
50 FIG.2. 

FIG.2c is a perspective view of a latching 
member included in the embodiment of FIG.2. 

FIG.3 is a longitudinal sectional view of a sec- 
ond preferred embodiment of the tubular engaging 
55 apparatus of this invention. 

FIG. 3a is a cross-sectional view taken along 
line 3a-3a of FIG.3. 



2 



3 EP 0 525 247 A1 4 



DETAILED DESCRIPTION OF THE PRESENTLY 
PREFERRED EMBODIMENTS 

Turning now to the drawings, FIG.1 shows por- 
tions of an earth drilling machine 10 which includes 
a top head drive assembly 12 that moves along a 
mast 13. The top head assembly 12 includes a 
main load beam 14 which is suspended from ca- 
bles 16. The load beam 14 is attached to side 
frames that include guide wheels 18 that guide the 
top head drive assembly 12 for vertical movement 
along the mast 13. A rotating means 20 is mounted 
on top of the load beam 14, and serves to rotate a 
quill 22. The rotating means 20 can for example 
include hydraulic or electric motors and the quill 22 
can be coupled to down hole tubulars, such as drill 
pipes or casing. A wrench assembly 24 is mounted 
beneath the load beam 14 so as to move vertically 
on guides 26 suspended from the load beam 14. A 
pair of hydraulic cylinders 28 are interposed be- 
tween the wrench assembly 24 and the load beam 
14 to control the vertical position of the wrench 
assembly 24. The wrench assembly 24 includes 
two vertically off-set wrenches which can be rotat- 
ed with respect to one another in order to make-up 
and break-out threaded connections. 

The features of the drilling machine 10 de- 
scribed above do not per se form part of this 
invention and are described in order to clarify the 
environment in which this invention can be used. 
Further details of the drilling machine 10 are set 
out in detail in U.S. Patent Application Serial No. 
07/035,021, assigned to the assignee of the 
present invention. 

According to this invention, a tubular engaging 
apparatus 30 is mounted to the quill 22 beneath 
the wrench assembly 24 to engage a down hole 
tubular T for rotation in either direction as de- 
scribed below. FIGS.2 through 2c relate to a first 
preferred embodiment 30 of this invention and 
FIGS. 3 and 3a relate to a second preferred em- 
bodiment 130. 

Turning down to FIGS.2a through 2c, the tubu- 
lar engaging apparatus 30 includes a support 
member 32 adapted for threaded connection to the 
quill 22. This support member 32 defines a central 
longitudinal axis 34, and it includes a stem 36, a 
flange 38 and body 40 that are welded together to 
form a single rigid unit. The stem 36 defines an 
upwardly facing shoulder 37 that supports the 
flange 38, and a passageway 42 extends com- 
pletely through the stem 36 and serves to intercon- 
nect the central passageway of the quill 22 with the 
interior of the tubular T that is engaged in the 
apparatus 30. 

The body 40 supports three axial ly oriented 
guides 44, each of which converges downwardly 
toward the axis 34. Each of the guides 44 is 



mounted fixedly in place to the body 40 by fasten- 
ers 46 and defines a T-shaped slot 48. A clamping 
dog or engaging member 50 is mounted to slide in 
each of the T-shaped slots 48. Each of the clamp- 

5 ing dogs 50 includes a toothed cylindrical face 52, 
as best shown in FIG.2b, which is shaped and 
configured to grip the exterior surface of the tubular 
T for rotation. The upper portion of each of the 
engaging members 50 defines a pair of ears 54. A 

10 lower link 56 extends between the ears 54 and an 
upper link 58 and the ears 54 and links 56, 58 are 
connected together by respective pivots 60. The 
upper ends of the upper links 58 are fixedly moun- 
ted, as for example by welding, to an annular 

T5 actuating member 62 that extends parallel to the 
flange 38 around the stem 36. 

When mounted in place on the drilling machine 
10, the actuating member 62 bears on a bearing 
element 64 that is mounted to the underside of the 

20 wrench assembly 24 by means of a thrust bearing 
66. 

Also mounted to the underside of the wrench 
assembly 24 is a latch assembly 70 that includes a 
sleeve 72 and a latch member 73. The sleeve 72 is 

25 horizontally oriented and fixed in place with respect 
to the wrench assembly 24 and the latch member 
73 is free to slide horizontally in the sleeve 72. The 
latch member 73 is preferably made of brass or 
some other suitable bearing material and can be 

30 locked in either an extended or retracted position 
by a removable pin 74. When the latch member 73 
is locked in the extended position, as shown on the 
right hand side of FIG.2, the latch member 73 
holds the actuating member 62 in contact with the 

35 bearing element 64. The latch assembly 70 is 
shown in perspective view in FIG. 2c and is de- 
signed to accommodate low speed rotation of the 
actuating member 62 with respect to the latch 
member 73. 

40 Of course, the detailed construction of the latch 

assembly can vary widely, depending on the ap- 
plication. The left hand side of FIG.2 shows an 
alternate latch member 76 that is actuated by 
means of a hydraulic cylinder 78. 

45 Also of importance is the threaded annular ring 

68 that is welded in place to the underside of the 
flange 38. As shown in FIG.2, the tubular T in- 
cludes a threaded collar C at its upper end. In the 
event of a threatened blow-out the apparatus 30 

so can be lowered and rotated to threadedly engage 
the ring 68 with the collar C, and thereby seal the 
tubular T. Drilling mud can then be pumped 
through the passageway 42 to prevent a blowout. 
The left and right hand sides of FIG.2 show the 

55 tubular engaging apparatus 30 in two positions. On 
the right hand side of FIG.2, the wrench assembly 
24 has been raised with respect to the quill 22 (by 
operation of the cylinders 28 of FIG.1). In this 
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position the latch members 73 lift the actuating 
member 62, which in turn lifts the upper and lower 
links 58, 56 and the engaging members 50. Be- 
cause the T-shaped slots 48 of the guides 44 
diverge upwardly, this causes the engaging mem- 
bers 50 to move radially outwardly as they move 
upwardly, thereby disengaging the toothed cylin- 
drical faces 52 from the exterior surface of the 
tubular T. In the position shown on the right hand 
side of FIG.2 the apparatus 30 is disengaged from 
the tubular T, which can then be inserted into or 
removed from the apparatus 30. 

When it is desired to engage the apparatus 30 
with the tubular T, the wrench assembly 24 is 
lowered with respect to the quill 22 to the position 
shown on the left hand side of FIG.2. In this posi- 
tion the wrench assembly 24 presses the actuating 
member 62 downwardly, thereby moving the en- 
gaging members 50 to the lower, converging ends 
of the T-shaped slots 48. This causes the toothed 
cylindrical faces 52 to engage the exterior surface 
of the tubular T for rotation. Once the engaging 
members 50 have been placed as shown on the 
left hand side of FIG.2, the quill 22 can be rotated 
by the rotating means 20 in order to rotate the 
apparatus 30 and therefore the tubular T to either 
make up or break out the lower threaded connec- 
tion of the tubular T (not shown). Such rotation of 
the quill 22 causes differentia! rotation between the 
actuating member 62 and the wrench assembly 24. 
This differential rotation is accommodated by the 
bearing element 64 and the brass latch member 
73. As pointed out above, in the event of a threat- 
ened blow-out the apparatus 30 can be lowered 
and rotated to seal the ring 68 against the upper 
threads of the collar C. 

This invention is not limited to embodiments 
that grip the exterior of the tubular T. FIGS.3 and 
3a show a second preferred embodiment that is 
designed to fit into the interior of the tubular T to 
grip the interior wall. In FIGS.3 and 3a similar 
reference numerals have been used as in FIGS.2a 
through 2c for similar components, except that 100 
has been added. As shown in FIGS.3 and 3a, the 
tubular engaging apparatus 130 includes a support 
member 132 that defines a longitudinal axis 134. 
The support member 132 includes an axial stem 
136 that defines an upwardly facing shoulder 137 
that supports a horizontal flange 1 38. The stem 1 36 
also includes a lower portion 140 and defines an 
axial passageway 142 extending there through. The 
lower portion in turn supports three symmetrically 
positioned guides 144 which are rigidly secured to 
the stem 136. The guides 144 define respective T- 
shaped slots 148 which converge upwardly. Each 
of the T-shaped slots 148 mounts a respective 
engaging member 150 for movement along the slot 
148. Each of the engaging members 150 defines a 



respective toothed cylindrical face 152 shaped to 
engage the interior of the tubular T. In addition, the 
engaging members 150 define ears 154 that en- 
gage lower links 156 that in turn engage upper 

5 links 158. The links 156, 158 and the ears 154 are 
interconnected by pivots 160, and the upper links 
158 are rigidly secured to an annular actuating 
member 162. The upper links 158 in this embodi- 
ment are cylindrical and mirror polished, and the 

w flange 138 mounts seals 180 that provide high 
pressure sealing against the surface of the upper 
links 158. An annular threaded ring 168 is mounted 
to the underside of the flange 138, and is shaped 
to threadedly engage the upper threads of the 

75 collar C. As in the first preferred embodiment, a 
latch assembly 170 is mounted to the underside of 
the wrench assembly 24 to release and latch the 
actuating member 162 against the bearing element 
64. 

20 The operation of the second preferred embodi- 

ment 130 is similar to that described above. The 
right hand side of FIG.3 shows the actuating mem- 
ber 162 in the raised or opened position in which 
the engaging members 150 are raised and shifted 

25 radially inwardly by the T-shaped slots 148 to 
release the tubular T. The left hand side of FIG.3 
shows the actuating member 162 in the lower or 
closed position in which the downward force sup- 
plied by the wrench assembly 24 via the bearing 

30 element 64 presses the actuating member 162 and 
therefore the engaging members 150 downwardly 
and radially outwardly, into frictional engagement 
with the interior surface of the tubular T. 

As before, in the event of a threatened blow- 

35 out the apparatus 130 can be lowered and rotated 
in order to engage the ring 168 with the collar C 
and thereby seal the tubular T. In this case the 
links 158, 160 are positioned within the ring 168 
and it is important provide a high pressure seal 

40 between the flange 138 and the upper links 158 to 
prevent leakage past the flange 1 38. 

The preferred embodiments of this invention 
have been shown mounted to a drilling machine 
having a top head drive assembly in which make- 

45 up/break-out wrenches move axially with respect to 
the load beam of the top head drive assembly. It is 
this axial movement of the make-up/break-out 
wrenches that actuates the tubular engaging ap- 
paratus to either engage or release a tubular T. Of 

so course, it is not essential in all embodiments that it 
be a set of make-up/break-out wrenches that pro- 
vide the axial movement that controls the tubular 
engaging apparatus. Rather, any suitable portion of 
the top head drive assembly that can be caused to 

55 move vertically as required can be adapted for this 
purpose. 

Of course, it should be understood that a wide 
range of changes and modifications can be made 
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to the preferred embodiments described above. 
For example, three engaging members have been 
shown, but the number of guides and engaging 
elements can be varied as desired, as can the 
shape and configuration of component parts. It is 
therefore intended that the foregoing detailed de- 
scription be regarded as illustrative rather than 
limiting, and that it be understood that it is the 
following claims, including ail equivalents, which 
are intended to define the scope of this invention. 

Claims 

1. An apparatus for engaging a down hole tubular 
for rotation in a drilling machine of the type 
comprising a rotatable quill having a threaded 
lower end, means for rotating the quill, means 
for vertically positioning the quill, and means 
for vertically moving an additional element be- 
neath the rotating means with respect to the 
quill, said apparatus comprising: 

a support member defining an axis and 
having an upper end configured to engage the 
lower end of the quill; 

a plurality of guides mounted to the sup- 
port member around the axis and oriented at 
an angle with respect to the axis; 

a plurality of engaging members, each 
mounted to move in a respective one of the 
guides to move into engagement with a down 
hole tubular when positioned toward a first end 
of the respective guide and to move out of 
engagement with a down hole tubular when 
positioned toward a second end of the respec- 
tive guide, said engaging members adapted to 
transmit torque from the guides to the engaged 
down hole tubular; 

a linkage coupled to the engaging mem- 
bers and comprising an actuating member ex- 
posed at an upper portion of the support mem- 
ber and movable along the axis between a 
closed position, in which the linkage urges the 
engaging members toward the first ends of the 
guides, and an open position, in which the 
linkage urges the engaging members toward 
the second ends of the guides; 

said actuating member shaped and posi- 
tioned to bear against the additional element 
such that vertical movement of the additional 
element with respect to the quill moves the 
actuating member along the axis and therefore 
the engaging elements along the guides; 

said support member supporting a down- 
wardly facing, threaded, ring shaped member 
positioned to threadedly engage and seal an 
upper end portion of the down hole tubular, 
said down hole tubular dimensioned to be en- 
gaged by the engaging members, said ring 



shaped member axially positioned between the 
threaded upper end of the support member 
and the engaging members. 

5 2. The invention of Claim 1 wherein the support 
member comprises an upper tubular element 
adapted for connection to the quill and wherein 
the actuating member is positioned around the 
upper tubular element. 

10 

3. The invention of Claim 1 wherein the support 
member comprises a lower tubular element 
which supports the guides, wherein the lower 
tubular element is configured to receive an 
75 upper portion of a down hole tubular, and 

wherein the engaging members are positioned 
to engage an exterior surface of the down hole 
tubular. 

20 4. The invention of Claim 3 wherein the guides 
converge downwardly and the closed position 
is positioned vertically beneath the open posi- 
tion. 

25 5. The invention of Claim 1 wherein the support 
member comprises a lower element which 
supports the guides, wherein the lower ele- 
ment, the guides, and the engaging elements 
are adapted to fit into a down hole tubular, and 

30 wherein the engaging members are positioned 

to engage an interior surface of the down hole 
tubular. 

6. The invention of Claim 5 wherein the guides 
35 converge upwardly and the closed position is 

positioned vertically beneath the open position. 

7. The invention of Claim 1 wherein the support 
member defines a central passageway adapted 

40 to conduct drilling fluid from the quill into a 

down hole tubular engaged by the engaging 
elements. 

8. The invention of Claim 7 wherein the support 
45 member supports a downwardly facing, out- 
wardly threaded, ring shaped member posi- 
tioned to threadedly engage and seal an upper 
end portion of a down hole tubular. 

50 9. The invention of Claim 8 wherein the guides 
are positioned to surround the down hole tubu- 
lar and the linkage is positioned radially out- 
wardly from the ring shaped member. 

55 10. The invention of Claim 8 wherein the guides 
are positioned to fit within the down hole tubu- 
lar, wherein the linkage is positioned radially 
inwardly of the ring shaped member, and 
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wherein the support member comprises means 
for providing a sliding seal around the linkage 
where the linkage passes through the support 
member. 

11. The invention of Claim 1 wherein rotating 
means is included in a top head drive assem- 
bly and wherein the additional element is 
mounted for rotation with respect to the top 
head drive assembly. 

12. the invention of Claim 11 wherein the drilling 
machine further comprises means for releas- 
ably latching the actuating member to the ad- 
ditional element. 75 
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